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HUMAN 6ALANIN 
Background of the Invention 
This application is a continuation-in-part of 
5 Kaplan, U.S. S.N. 07/641,344, filed January 16, 1991. 

Porcine galanin is a 29-amino acid, amidated 
neuropeptide that regulates intestinal peristalsis, as 
well as secretory activity of the stomach, small 
intestine, pituitary, hypothalmus and other parts of the 
10 central nervous system, exocrine pancreas, and pancreatic 
islets. Many actions of this peptide are mediated by the 
amino-terminal portion that is identical in porcine, 
bovine and rat galanins. However, differences in 
biological activity between porcine, rat, and human 
15 galanin suggest physiologic importance of the species- 
dependent carboxy-terminal region. 

Summary of the Invention 
The invention features substantially pure human 
galanin. By substantially pure is meant that the human 
20 galanin provided by the invention is about 95%, by 
weight, free from the proteins and other naturally 
occurring organic molecules with which it is naturally 
associated. 

The invention also features any biologically 
25 active fragment or analog of human galanin. By 

"biologically active" is meant possessing any in vivo or 
in vitro activity which is characteristic of the 30-amino 
acid human galanin shown in Pig. 1 (SEQ ID NO:l). 
Because galanin exhibits a range of physiological 
30 properties and because such properties may be 

attributable to different portions of the galanin 
molecule, a useful human galanin fragment or human 
galanin analog is one which exhibits a biological 
activity in any one (or more) of a variety of galanin 
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assays, for example, those assays described by Ullrich 
and Wallheim, FEBS Lett. 212:401, 1989; Sharp et al., J. 
Biol. Chem. 264 ; 7302, 1989; Fisone et al., Proc. Natl. 
Acad. Sci. USA Ms 7339, 1987; Mastropaolo et al. Proc. 
5 Nat. Acad. Sci. USA 85:9841. 1988; Sundstrom and 
Melander, Eur. J. Pharmacol. 146; 327, 1988; Fox- 
Threlkeld, Galanln and Gastrointestinal Function in 
Galanin: A New Multifunctional Peptide in the Neuro- 
Endocrine System, MacHillan, London, 1991; Koenig et al., 
10 Reg. Peptides 24:81, 1989; Nordstrom et al., Neurosci. 
Lett. 23,;21, 1987; Melander et al., Acta. Physiol. Scand. 
13l ;25. 1987; Davis et al. J. Clin. Endocrin. and Metab. 
65:lf 1987; Koshiyama et al., Brain Res. 507 ;321, 1990; 
Yau et al., Neurosci. Lett. 72;305. 1986; or Kvok et al., 
15 Eur. J. Pharmacol. 145 ;49, 1988. A human galanin 
fragment or human galanin analog possessing, most 
preferably 90%, more preferably 70%, preferably 40%, or 
at least 10% of the activity of 30-amino acid human 
galanin (shown in Fig. l; SEQ ID N0;l), in any in vivo or 
20 in vitro galanin assay (e.g., those described above), is 
considered biologically active and useful in the 
invention. 

Preferred human galanin fragments include amino 
acids 2-15 of Fig. 1 (SEQ ID NO; 1) ; amino acids 2-23 of 

25 Fig. 1 (SEQ ID N0:l); amino acids 15-30 of Fig. 1 (SEQ ID 
N0:l); amino acids 21-30 of Fig. 1 (SEQ ID NO; 1); or a 
combination thereof. Preferred analogs include 30-amino 
acid human galanin (or biologically active fragments 
thereof) whose sequences differ from the wild-type 

30 sequence only by conservative amino acid substitutions, 
for example, substitution of one amino acid for another 
of the same class (e.g., valine for glycine, arginine for 
lysine, etc.) or by one or more non-conservative amino 
acid substitutions, deletions, or insertions which do not 

35 destroy the polypeptide's biological activity as measured 
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using jj\ vj.vo or in vitro galanin assays (e.g., those 
described above) . Preferred analogs also include human 
galanin (or biologically active fragments thereof) which 
are modified for the purpose of increasing peptide 
5 stability; such analogs may contain, for example, one or 
more desaturated peptide bonds or D-amino acids in the 
peptide sequence. Alternatively, increased stability may 
be conferred by cyclizing the peptide molecule. 

The invention further features compounds which 
10 antagonize human galanin activity. As discussed above, 
galanin possesses a number of different biological 
activities; as such, a useful antagonist is one which 
decreases the activity of 30-amino acid human galanin in 
any in vivo or in vitro galanin assay (e.g., those 
15 described above) . To test for inhibition, the candidate 
antagonist is added to the assay reaction mixture or test 
organism either before, along with, or less preferably 
after addition of 30-amino acid human galanin. Galanin 
activity is measured and compared with a control assay in 
20 which only 30-amino acid galanin is added or 

administered. Any compound which decreases galanin 
activity (relative to the wild-type human galanin 
control) is considered to be a useful antagonist within 
the scope of the invention. Most preferably, antagonists 
25 decrease 30-amino acid human galanin activity by at least 
70%; more preferably, antagonists decrease 30-amino acid 
human galanin activity by at least 50%; and preferably, 
antagonists decrease 30-amino acid human galanin activity 
by at least 10% in the appropriate in vivo or in vitro 
30 galanin assay. 

Preferred antagonists include inhibitory fragments 
or analogs of the human galanin protein itself. Any 
human galanin fragment or human galanin analog which 
decreases galanin activity (relative to the wild-type 
35 human galanin control) is considered to be a polypeptide 
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within the scope of the invention. Inhibitory human 
galanin fragments or analogs may be engineered to 
increase their stability in vivo , for example, by 
addition of D-amino acids or unsaturated peptide bonds, 
5 or by cyclization of the molecule (as described above) . 

The human galanin of the invention or any fragment 
or analog thereof can be prepared either by conventional 
solid phase peptide synthesis, or by culturing of 
recombinant cells containing DNA sequences (e.g., 
10 purified DNA sequences) encoding the human galanin 

polypeptide, and isolating the human galanin (or fragment 
or analog) therefrom. 

Purified DNAs encoding human galanin, biologically 
active fragments or analogs of human galanin, or 
is inhibitory (antagonist) fragments or analogs of human 
galanin are also featured in the invention. By "purified 
DNA" is meant a DNA molecule which encodes a human 
galanin polypeptide (or an appropriate fragment or 
analog) , but which is free of the genes that, in the 
20 human genome, flank the galanin gene. An example of 

purified human galanin DNA (i.e., human galanin cDNA) is 
shown in Fig. 3. The invention features DNA of this 
sequence as well as DNA of substantially identical 
sequence. By "substantially identical" is meant a 
25 nucleic acid sequence encoding an amino acid sequence 
which differs only by conservative amino acid 
substitutitions, for example, substitution of one amino 
acid for another of the same class or by one or more non- 
conservative amino acid substitutions, deletions, or 
30 insertions located at positions of the amino acid 

sequence which do not destroy the biological activity of 
the human galanin polypeptide (as determined using any in 
Yivo or jj\ yjltro assay, for example, those described 
above) . 
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The human galanin of the invention possesses a 
number of physiological properties which give it 
potential as a therapeutic agent having several 
significant applications. The first such application is 
5 in birth control; a number of experimental results, 
described in greater detail below f indicate that 
fertility can be decreased by administering to a woman 
human galanin (or a biologically active fragment or 
analog) in an amount sufficient to inhibit release of one 
10 or more hormones necessary for reproduction. Galanin can 
be expected to exhibit a number of advantages over prior 
art birth control methods such as the use of estrogen- 
containing formulations, which can cause serious side 
effects such as increased risk of mammary carcinoma. 
15 Galanin, in contrast, should avoid those serious side 
effects, as it may represent a birth control mechanism 
devised by evolution, and may in fact be the hormone 
which naturally prevents pregnancy in lactating women. 
Furthermore, the human female reproductive system can be 
20 expected to return to normal shortly after discontinuing 
galanin administration. Similarly, administration of a 
galanin antagonist (e.g., an inhibitory galanin fragment 
or analog) can be expected to stimulate ovulation and act 
as a fertility agent. 
25 A second potential therapeutic use of galanin (or 

a biologically active fragment or analog thereof) is in 
the management of pain. A recently-published paper by 
other workers reports that fragments of rat galanin were 
found to augment the analgesic effect of morphine in 
30 humans. The human peptide can be expected to exhibit 
analgesic effects as well, and can be administered 
according to the invention alone or in combination with 
other analgesic agents such as morphine. 

An additional therapeutic use of human galanin (or 
35 a biologically active fragment or analog thereof) is in 
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the treatment of irritable bowel syndrome. Conversely, a 
human galanin antagonist (e.g., an inhibitory human 
galanin fragment or analog) may act as a pro-motility 
agent, useful for the treatment of constipation ileus, 
5 gastroparesis diabeticorum, or chronic idiopathic 
pseudoobstruction. For these uses, the galanin 
polypeptide (or galanin antagonist) may be formulated so 
that it is protected from the gastric acid in the 
patient *s stomach for a period of time sufficient to 
10 allow the composition to pass undis integrated into the 
patient's small intestine; this can be achieved by 
conventional coating and encapsulation techniques. 

Another therapeutic use of human galanin (or a 
biologically active fragment or analog thereof) is in the 
15 treatment of anorexia, which can be caused by cancer, 
chemotherapy used to treat cancer, and other neurologic 
diseases which cause a decrease in appetite. Conversely, 
human galanin antagonists (e.g., inhibitory human galanin 
fragments or analogs) may be used to treat obesity. 
20 Because of their complementary effects, human galanin (or 
a biologically active human galanin fragment or analog) 
and human galanin antagonists (e.g., inhibitory galanin 
fragments or analogs) may be administered, alone or in 
the appropriate combination, to selectively alter an 
25 individuals food preferences between carbohydrates, 

proteins, and fats, thereby encouraging an individual to 
maintain an ideal diet. 

A further therapeutic use of human galanin (or a 
biologically active fragment or analog thereof) is in the 
30 treatment of insulin hypersecretory states, caused by 
insulinoma, nesidioblastosis, and other hypoglycemic 
syndromes. Human galanin antagonists (e.g., inhibitory 
human galanin fragments and analogs) are useful in the 
treatment of insulin hyposecretory syndromes, such as 
35 diabetes. 
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A final therapeutic use of human galanin (or a 
biologically active fragment or analog thereof) is in the 
treatment of growth hormone deficiencies leading, for 
example, to short stature, Galanin stimulates growth 
5 hormone secretion, suggesting that its administration may 
trigger the release of human growth hormone in a patient 
and thereby promote increased size. 

Accordingly, to make therapeutic compositions, 
human galanin (or any biologically active human galanin 
io fragment or human galanin analog or any human galanin 
antagonsist, e.g., any inhibitory human galanin fragment 
or analog) is admixed with a therapeutically effective 
amount of a pharmaceutical ly acceptable carrier substance 
(e.g. magnesium circinate, lactose, or a phospholipid 
15 with which the therapeutic compound can form a micelle) . 
Such compositions can be in the form of a pill, tablet, 
capsule, or liquid for oral administration to a human 
patient, a liquid capable of being administered nasally 
as drops or spray, or a liquid capable of intravenous, 
20 parenteral, intrathecal, subcutaneous, or intraperitoneal 
administration. Intrathecal administration may be 
particularly important where the blood-brain barrier is a 
consideration, as may be expected to be the case in the 
treatment of pain and the improvement of appetite. The 
25 therapeutic composition can also be administered in the 
form of an oil emulsion or dispersion in conjunction with 
a lipophilic salt such as a pyemic acid. The therapeutic 
composition can also be in the form of a sustained 
release formulation for intramuscular administration. 
30 Release can also be achieved using an implantable or 
external pump, e.g., an Infusaid* pump. Dosage will 
normally be in the range of 0.01 to 50 mg/kg/day, 
preferably 0.1 to 5 mg/kg/day. 

Also featured in the invention is the use of human 
35 galanin (or a biologically active human galanin fragment 
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or human galanin analog) in the manufacture of a 
medicament for decreasing fertility in a human female 
patient, decreasing pain, treating irritable bowel 
syndrome, treating anorexia, or treating an insulin 
5 hypersecretory state; and the use of a human galanin 

antagonist (e.g., an inhibitory human galanin fragment or 
human galanin analog) for increasing fertility in a human 
female patient, increasing intestinal motility (e.g., to 
treat constipation ileus, gastroparesis diabeticorum, or 
10 chronic pseudoobstruction), or treating diabetes. 

Other features and advantages of the invention 
will be apparent from the following description of the 
preferred embodiments thereof, and from the claims. 

PetaUed Description 
15 The drawings are first described, 

prawjpgs 

Fig. 1 (SEQ ID N0:l) is the predicted amino acid 
sequence of human galanin. Variations from rat galanin 
are underlined, and variations from porcine galanin are 
20 indicated by capital letters. 

Fig. 2 is a schematic diagram of preprogalanin 
mRNA's and peptides from rat, porcine, bovine, and human 
sources. 

Fig. 3 (SEQ ID NO: 2) is the nucleic acid 
25 sequence of the full-length human galanin cDNA. 
Cloning of the Gene for Human Galanin 

A cDNA encoding human galanin was isolated from a 
cDNA library prepared from hypothalamic tissue. The 
library was screened at low stringency with mixed 
30 oligonucleotide probes corresponding to the amino- 

terminus of rat galanin, generally as described in Kaplan 
et al. (1988) Proc. Natl. Acad. Sci. USA 85:1065-1069. 
Sequence analysis of isolated clones revealed that human 
galanin is encoded as part of a 12 3 -amino acid precursor 
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peptide that also includes a signal sequence and a 59- 
amino acid extension peptide (Figs, 2 and 3). Although 
the amino- terminal 15 amino acids of human galanin are 
identical to the rat, pig, and cow peptides, the 
5 structure of the carboxy-terminal region reveals human 
galanin to be the most divergent of the four known 
species. Genomic DNA blot hybridization analysis and 
chromosomal localization were consistent with a single 
human galanin gene. 
10 The amino-terminal signal sequence likely mediates 

transfer of the nascent peptide into the endoplasmic 
reticulum. Within the precursor, the galanin sequence is 
flanked by pairs of basic amino acids, suggesting that 
the mature peptide is first cleaved from the precursor by 
15 trypsin-like endoproteases . Rat and human preprogalanin 
also include an approximately 60-amino acid extension 
peptide. As shown in Figure 2, this peptide (galanin 
mRNA-associated peptide; GMAP) contains a region that has 
been highly conserved among the four known galanin cDNA's 
20 (Rokaeus and Brownstein, Proc. Natl. Acad. Sci. USA 

83:6287, 1986; Vrontakis et al., J. Biol. Chem. 3£: 16755, 
1987; Kaplan et al., 1988, supra : Rokaeus and Carlquist, 
FEBS Lett. 121:400, 1988). This degree of sequence 
homology suggests that the galanin gene may encode an 
25 additional bioactive peptide. cDNA sequences predict 
that each rat, porcine, and bovine galanin is a 2 9 -amino 
acid peptide amidated at the carboxy terminus; a glycine 
residue in the precursor serves as an amide donor. In 
contrast, cDNA's encoding human preprogalanin predict 
30 that human galanin is a 30-amino acid, non-amidated 
peptide. 

Regulation of Human Galanin Gene E xpression 

Northern blot analysis with a human galanin cDNA 
probe was used to examine the distribution of galanin 
35 gene expression in human tissues. In contrast to the 
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pattern of mRNA distribution in rat, highest human mRNA 
levels were detected in the pituitary, with considerably 
lower expression in the hypothalamus and gastrointestinal 
tract. Galanin mRNA concentrations in the human 
5 pituitary were similar in men and women, suggesting that 
circulating estrogens have little effect on human galanin 
gene expression. 

Pituitary Cell Type Distribution 

Immunocyto chemistry, immunoelectron microscopy, 
10 and in situ hybridization analysis were used to examine 
the cellular localization of galanin mRNA and peptide in 
human pituitary. In contrast to the rat, in humans 
galanin immunoreactivity was present in a subset of 
corticotrophs scattered throughout the gland, but not in 
15 lactotrophs, somatotrophs, or gonadotrophs. Galanin mRNA 
was also located predominantly in ACTH-containing cells. 
Coexistence of galanin and ACTH immunoreactivity was 
observed in hyperplastic corticotrophs and Crook's 
hyalinized cells in patients with Gushing 1 s disease, as 
20 well as in basophil invasion cells of the posterior 

pituitary. In parallel with the studies of normal human 
pituitary, galanin immunoreactivity was examined in 62 
pituitary adenomas (Table 1) . Eighty-four percent of 
corticotrophic cell tumors, 14% of prolactinomas, 45% of 
25 somatotrophic cell tumors, and 50% of non- functioning 
adenomas contained immunoreactive galanin. Of note, 
however, both of the prolactinomas, 4 of the 5 
somatotrophic cell adenomas, and 2/3 of the non- 
functioning tumors that expressed galanin also expressed 
30 ACTH, underscoring the close correlation between 
expression of these two peptides. 
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Table l. Correlation of Galanin- and ACTH- 
Immunoreactivity in Human Pituitary Tumors 



% Gal-IR(+) 



5 



Tumor Type 



N 

Gal-IR(+) 



that are also 
ACTH-IR (+) 



Corticotrophic 

Somatotrophic 

Prolactinoma 



19 
11 
14 
18 



84 
45 
14 
50 



100 
83 

100 
67 



io Nonfunctioning 



Regulation of Galanin Gene Bv pression j n PC12 CeU « 

PC12 cells appear to provide an excellent model of 
regulated galanin gene expression. This cell line, 
derived from a malignant tumor of adrenal medullary 
is cells, responds to nerve growth factor (NGF) by extending 
neurites and expressing several neuron-specific genes. 
In the absence of NGF, these cells assume a chromaffin 
cell phenotype and contain little or no galanin mRNA. 
However, NGF treatment induces high levels of galanin 
20 gene expression in a dose- and time-dependent fashion. 
Treatment of PC12 cells with glucocorticoids, which 
appears to reinforce the chromaffin phenotype, also 
increases galanin gene expression. These observations 
suggest that the two differentiation states of PC12 cells 
25 mimic the situation observed in vivo: galanin expression 
in endocrine cells such as pituitary lactotrophs is 
strongly dependent on hormonal stimulation, while 
expression of this gene is observed in neurons in the 
absence of specific external stimuli. The wide 
30 variations in mRNA and peptide levels in the pituitary 
suggest that galanin activity may provide a "fine tuning" 
mechanism for other pituitary processes. Analogous to 
the fine tuning required for sensitive optical and 
electronic equipment, large amplitude variations in 
35 galanin expression may be required to generate modest 
physiologic effects, in this way, small changes in 
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galanin levels would "micromanage" these systems. The 
observation that variations in galanin peptide 
concentrations are frequently associated with large 
changes in mRNA levels suggests a dynamic state in which 
5 galanin is rapidly synthesized in response to specific 
physiologic demands. Conversely, galanin may be rapidly 
degraded after those demands are met. This model is 
significantly different from the pattern of regulation 
for many other hormones and neurotransmitters, whose 
10 intracellular concentrations vary little despite large 
changes in secretion. Under conditions of low 
circulating estrogens, pituitary galanin peptide 
concentrations are low, indicating a considerably smaller 
pool size than for other anterior pituitary hormones. 
15 Therefore, galanin may not act as a classic hormone 
within the anterior pituitary, but that it may act 
internally to modulate cell function. Preliminary 
support for such a model comes from observations that 
galanin in rat pituitary lactotrophs is more prevalent in 
20 the Golgi apparatus than in secretory granules (Hsu et 
al., (1990) Endocrinology, 26, 3159-3167). The cell type 
distribution of galanin within the rat pituitary is also 
consistent with this idea. 
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(A) LENGTH: 

(B) TYPE: 
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30 

amino acid 
linear 



(Zi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 



Gly Trp Thr Leu Asn Ser Ala Gly Tyr Leu Leu Gly Pro His Ala 

5 10 15 



Val Gly Asn His Arg Ser Phe Ser Asp Lys Asn Gly Leu Thr Ser 
20 25 30 



(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 



2: 



10 



(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 

(B) TYPE: 

(C) STRAND EDNESS : 

(D) TOPOLOGY: 



740 

nucleic acid 

single 

linear 



15 (Zi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

CCGGACACGT GGAGGGACCC GGCCCGCGCC TTCTGCCCCT GCTGCCGGCC GCGCCATGCG 60 
TGAGCGCCCC AGGCCGCCAG AGCCCACCCG ACCCGGCCCG ACGCCTGGAC CTGCCGCCCA12 0 
GACCCGCCAC CGCACCCGGA CCCCGACGCT CCGAACCCGG GCGCACGGCA GCTCAAGATG18 0 
GCCCGAGGCA GCGCCCTCCT GCTCGCCTCC CTCCTCCTCG CCGCGGCCCT TTCTGCCTCT2 4 0 
2GCGGGGCTCT GGTCGCCGGC CAAGGAAAAA CGAGGCTGGA CCCTGAACAG CGCGGGCTAC3 0 0 
CTGCTGGGCC CACATGCCGT TGGCAACCAC AGGTCATTCA GCGACAAGAA TGGCCTCACC3 6 0 
AGCAAGCGGG AGCTGCGGCC CGAAGATGAC ATGAAACCAG GAAGCTTTGA CAGGTCCATA4 2 0 
CCTGAAAACA ATATCATGCG CACAATCATT GAGTTTCTGT CTTTCTTGCA TCTCAAAGAG4 8 0 
GCCGGTGCCC TCGACCGCCT CCTGGATCTC CCCGCCGCAG CCTCCTCAGA AGACATCGAG5 4 0 
26GGTCCTGAG AGCCTCCTGG GCACGTTTGT CTGTGTGCTG TAACCTGAAG TCAAACCTTA500 
AGATAATGGA TAATCTTCGG CCAATTTATG CAGAGTCAGC CATTCCTGTT CTCTTTGCCTC 6 0 
TGATGTTGTG TTGTTATCAT TTAAGATTTT TT TTT TT T GG TAATTATTTT GAGTGGCAAA7 2 0 
ATAAAGAATA GCAATTAAAA 740 
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Claims 

1 l. Substantially pure human galanin. 

1 2. The substantially pure human galanin of claim 1, 

2 comprising the amino acid sequence Gly-Trp-Thr-Leu-Asn- 

3 Ser-Ala-Gly-Try-Leu-Gly-Pro-His-Ala-Val-Gly-Asn-His-Arg- 

4 Ser-Phe-Ser-Asp-Lys-Asn-Gly-Leu-Thr-Ser (SEQ ID NO: 1) . 

1 3. A polypeptide comprising a biologically active 

2 fragment or analog of human galanin. 

1 4 . The polypeptide of claim 3 , comprising 

2 (a) amino acids 2-15 of Fig. 1 (SEQ ID N0:l); 

3 (b) amino acids 2-23 of Fig. 1 (SEQ ID NO:l); 

4 (c) amino acids 15-30 of Fig, 1 (SEQ ID N0:l); 

5 (d) amino acids 21-30 of Fig. 1 (SEQ ID NO:l); or 

6 (e) a combination thereof. 

1 5. A polypeptide comprising a galanin fragment or 

2 galanin analog which inhibits a biological activity of 

3 human galanin. 

1 6. Purified DNA which encodes a polypeptide of claims 

2 1, 2, 3, or 5. 

1 7. The purified DNA of claim 6, said DNA comprising a 

2 nucleic acid sequence substantially identical to the 

3 nucleic acid sequence of Fig. 3 (SEQ ID NO: 2) . 

1 8. A recombinant cell containing a DNA sequence 

2 encoding (a) human galanin; (b) a biologically active 

3 human galanin fragment or human galanin analog; or (c) an 

4 inhibitory human galanin fragment or human galanin 

5 analog. 
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1 9. A therapeutic composition comprising (a) human 

2 galanin; (b) a biologically active human galanin fragment 

3 or human galanin analog; or (c) an inhibitory human 

4 galanin fragment or human galanin analog admixed with a 

5 pharmaceutical^ acceptable carrier substance. 

1 10. Use of human galanin or a biologically active 

2 fragment or analog thereof in the manufacture of a 

3 medicament for 

4 (a) decreasing fertility in a female human 

5 patient; 

6 (b) decreasing pain in a human patient; 

7 (c) treating irritable bowel syndrome in a human 

8 patient; 

9 (d) treating anorexia in a human patient; 

10 (e) treating an insulin hypersecretory state in a 

11 human patient; or 

12 (f) treating a growth hormone deficiency in a 

13 human patient. 

1 11. Use of a human galanin antagonist in the 

2 manufacture of a medicament for 

3 (a) increasing fertility in a female human 

4 patient; 

5 (b) increasing intestinal motility; 

6 (c) treating constipation ileus; 

7 (d) treating gastroparesis diabeticorum; 

8 (e) treating chronic pseudoobstruction; 

9 (f) treating obesity in a human patient; or 
10 (e) treating diabetes in a human patient. 



1 12. The use of claim 11 , wherein said human galanin 

2 antagonist is an inhibitory human galanin fragment or 

3 inhibitory human galanin analog. 
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SEQUENCE OF HUMAN GALATIN 

(NH 2 ) Gly-^rrp-Thr-Leu-Asn-Ser-Ala-Gly-Tyr-Leu-Leu-Gly-Pro- 
His-Ala-YAL-gLX-Asn-His-Arg-Ser-Phe-SER-Asp-Lvs-ASN-Gly- 
Leu-THR- SER - (COOH) 

FIG. 1 
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CCGGACACGT 

TGAGCGCCCC 

GACCCGCCAC 

GCCCGAGGCA 

GCGGGGCTCT 

CTGCTGGGCC 

AGCAAGCGGG 

CCTGAAAACA 

GCCGGTGCCC 

CGGTCCTGAG 

AGATAATGGA 

TGATGTTGTG 

ATAAAGAATA 



GGAGGGACCC 
AGGCCGCCAG 
CGCACCCGGA 
GCGCCCTCCT 
GGTCGCCGGC 
CACATGCCGT 
AGCTGCGGCC 
ATATCATGCG 
TCGACCGCCT 
AGCCTCCTGG 
TAATCTTCGG 
TTGTTATCAT 
GCAATTAAAA 
740 



GGCCCGCGCC 

AGCCCACCCG 

CCCCGACGCT 

GCTCGCCTCC 

CAAGGAAAAA 

TGGCAACCAC 

CGAAGATGAC 

CACAATCATT 

CCTGGATCTC 

GCACGTTTGT 

CCAATTTATG 

TTAAGATTTT 



TTCTGCCCCT 

ACCCGGCCCG 

CCGAACCCGG 

CTCCTCCTCG 

CGAGGCTGGA 

AGGTCATTCA 

ATGAAACCAG 

GAGTTTCTGT 

CCCGCCGCAG 

CTGTGTGCTG 

CAGAGTCAGC 

TTTTTTTTGG 



GCTGCCGGCC 

ACGCCTGGAC 

GCGCACGGCA 

CCGCGGCCCT 

CCCTGAACAG 

GCGACAAGAA 

GAAGCTTTGA 

CTTTCTTGCA 

CCTCCTCAGA 

TAACCTGAAG 

CATTCCTGTT 

TAATTATTTT 



GCGCCATGCG 

CTGCCGCCCA 

GCTCAAGATG 

TTCTGCCTCT 

CGCGGGCTAC 

TGGCCTCACC 

CAGGTCCATA 

TCTCAAAGAG 

AGACATCGAG 

TCAAACCTTA 

CTCTTTGCCT 

GAGTGGCAAA 



FIG. 3 
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